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Detailed Report 

(Name of invention) 

Manufacturing method for plastic film 

Abstract 
(Object) 

This invention offers a manufacturing method for plastic film that has a metallic 
pearl layer with depth. 

(Constitution) 

In manufacturing plastic film, a thick synthetic resin solution dissolved in a 
predetermined solvent flows onto a release sheet to form a synthetic resin film with 
required thickness. The casting composition in this invention which flows onto the 
release sheet has three layers. To produce this material, a clear organo sol flows onto the 
release sheet, is dried, and a transparent over layer (Al) is formed. Next, an organo sol 
with either metallic agent or pearl agent or both flows onto the transparent overlay (Al), 
is dried, and a metallic pearl layer (A2) is formed. In addition, an organo sol with a 
coloring agent flows onto the metallic pearl layer (A2), is dried, and a color base (A3) is 
formed. At the same time, a release layer coated by a tacky agent (A4) is applied to the 
color base with the tacky side up, and they are laminated. After drying, the molded film 
is released from the release sheet. 

Sphere of patent request 
(Claim 1) 

This invention is concerning a manufacturing method for plastic film which has 
the following characteristics: in manufacturing plastic film, a thick synthetic resin 
solution dissolved in a predetermined solvent flows onto a release sheet to form a 
synthetic resin film with required thickness. The casting composition in this invention 
which flows onto the release sheet has three layers. To produce this material, a clear 
organo sol flows onto the release sheet, is dried, and a transparent over layer (Al) is 
formed. Next, an organo sol with either metallic agent or pearl agent or both flows onto 
the transparent overlay (Al), is dried, and a metallic pearl layer (A2) is formed. In 
addition, an organo sol with a coloring agent flows onto the metallic pearl layer (A2), is 
dried, and a color base (A3) is formed. At the same time, a release layer coated by a 
tacky agent (A4) is applied to the color base with the tacky side up, and they are 
laminated. After drying, the molded film is released from the release sheet. 

Detailed explanation of invention 
[0001] 

(Field of industrial use) 

This invention is mainly concerning a manufacturing method for plastic film 
which is used as a decorative materials for the surface of interior materials of buildings, 
electric products, furniture, etc. 
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[0002] 
(Prior art) 

Plastic film used as surface decorative materials has fine metallic or pearl pigment 
powders dispersed in synthetic resin layer. However, when this unique plastic film made 
by conventional calendaring methods, the following problems occur. Normally in 
calendar processing, molten synthetic resin from the kneader is compressed and drawn 
and molded by the calendar roll. The shear stresses generated during compression- 
drawing damages the pigment, which damages the original design features of the 
pigment. In addition, depending on the film thickness, pigment particles must be less 
than 70 |im, and this restricts the design. 

[0003] 

(Problem that this invention tries to solve) 

Plastic film can be cast by dissolving a thick resin in a predetermined solvent and 
flowing it onto a release sheet to form a synthetic resin film with the required thickness. 
The inventors of this invention paid attention to the fact that this method does not use 
compression-drawing with its associated high shear stresses. Cast film can be 
manufactured with a metallic pearl layer with depth and excellent design. 

[0004] 

(Steps for solution) 

The example of practice of the method in this invention has the following steps. In 
manufacturing plastic film, a thick synthetic resin solution dissolved in a predetermined 
solvent flows onto a release sheet to form a synthetic resin film with required thickness. 
The casting composition in this invention which flows onto the release sheet has three 
layers. To produce this material, a clear organo sol flows onto the release sheet, is dried, 
and a transparent over layer (Al) is formed. Next, an organo sol with either metallic 
agent or pearl agent or both flows onto the transparent overlay (Al), is dried, and a 
metallic pearl layer (A2) is formed. In addition, an organo sol with a coloring agent flows 
onto the metallic pearl layer (A2), is dried, and a color base (A3) is formed. At the same 
time, a release layer coated by a tacky agent (A4) is applied to the color base with the 
tacky side up, and they are laminated. After drying, the molded film is released from the 
release sheet. 

[0005] 
(Function) 

Accordingly, dispersion of the pigment in the metallic pear layer (A2) maintains 
its excellent design features as initially intended, and there is no deformation or damage, 
unlike calendaring. In addition, since the particle diameter of the pigment is not 
restricted, the design options are greater. Furthermore, since it has a transparent overlay 
(Al) on the surface and a colored base as a background, depth and change are increased 
in the dispersed condition by the metallic agent and pearl agent, and more excellent 
design features can be attained. The manufacturing process is simply flowing and drying 
of a resin solution, and it is advantageous because of high productivity. 
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[0006] 

(Example of practice) 

In the following, the manufacturing method of this invention is going to be 
explained in detail based on the example of practice shown in the figures. In figure 1, 
symbols Al, A2, A3, and A4 show the plastic film lamination 1 in this invention. From 
the top down in order, the is a transparent overlay Al, metallic pearl layer A2, colored 
base A3, and tacky agent layer A4. A release paper 2 is applied over the tacky agent layer 
A4 of the plastic film 1, and it is removed in actual use. A plastic film with this 
construction is ideal for the manufacturing method in this invention. 
[0007] That is, in this invention, for example, as shown in figure 2, a release sheet 12 is 
supplied by a transport mechanism 1 1 such as a steel belt. On the release sheet 12, 
casting material 14 (thick synthetic resin solution dissolved in a predetermined solvent) 
by a resin solution supplying step 13 such as a coater. After repeating this process, three 
laminated layers are formed. Because of this, a clear organo sol first flows on the release 
sheet and is dried to form a transparent over layer. In this case, the casting material has a 
plasticizer with 20 to 50 PHR mixed with a stabilizer to form a paste. The hardness of 
the organo sol is adjusted by diluting it with solvent and a dispersing agent so it will be 
60 to 90 % solids. 

The organo sol which flows on the release sheet has, for example, 25 to 140 
(am/wet thickness. When it is dried at 100 to 220°C , a transparent overlay 20 to 100 jam 
thick is acquired. The release sheet can be a 38 to 75 ^m thick PET sheet for casting, or 
paper (could be embossed) with 100 to 200 jam thickness. 

[0008] Next, the organo sol which has been combined with metallic or pearl agent or 
both flows on the transparent overlay. After it is dried, a metallic pear layer is formed. In 
this case, the metallic agent or pearl agent or both can be, for example, 0.5 to 10 PHR. 
The above organo sol has a dry thickness of, for example, 40 to 140 jam. When it is dried 
at 100 to 220°C temperature, a metallic pear layer with 30 to 100 |im dry thickness is 
acquired. The metallic agent or pearl agent can be metal such as aluminum, mica, or 
mica coated with titanium dioxide. They are flat with 5 to 150 mja particle diameter and 
are oriented by flowing onto the object. A product with excellent design features can be 
acquired. 

[0009] In addition, an organo sol with a coloring agent flows onto the metallic pear layer 
and is dried, and a colored base is formed. In this case, the coloring agent is, for example, 
10 to 50 PHR. The organo sol above has, for example, 25 to 140 jam wet thickness. 
When it is dried at 100 to 220°C temperature, a colored base with 20 to 100 (am dry 
thickness is acquired. The organo sol used for these three layers should have a vinyl 
chloride base resin and a polyester based polymer plasticizer. The solvent should be 
hydrogen carbide (boiling point is 150°C or higher). 

[0010] A release paper with a tacky agent is applied with the tacky side toward the 
colored base. The release paper can be a PET sheet with 25 to 75 jam thickness or a paper 
sheet with 100 to 200 (am thickness. The tacky agent may be, for example, one with 25 to 
60 % solids. This is applied to the release paper at 30 to 200 jam thickness, and dried at 
30 to 150°C. After that, the tacky agent is stabilized on the colored base, and the molded 
film is released from the release sheet. 
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[0011] 

(Effects of this invention) 

In this invention, as explained above, a material for casting flows onto a release 
sheet in three layers. First, a clear organo sol flows onto the release sheet, is dried, and a 
transparent overlay is formed. Next, an organo sol with either a metallic agent or pearl 
agent or both is flows onto the transparent overlay, is dried, and a metallic pearl layer is 
formed. An organo sol with a coloring agent flows onto the metallic pearl layer, is dried, 
and a colored base is formed. A release layer with a tacky agent is laminated on the 
colored base with the tacky side up. After drying, the film is released from the release 
sheet. Therefore, the dispersion of the pigment in the metallic pearl layer maintains its 
excellent design feature as initially intended, and there is no deformation or damage, 
unlike the case with the calendaring method. In addition, since the particle diameter of 
the pigment is not restricted, the design window is enlarged. Since it has a transparent 
overlay on the surface and a colored base on the background, depth and change are 
increased in dispersed condition by the metallic agent and pearl agent, and more excellent 
design features can be attained. The manufacturing process is simply flowing and drying 
of resin solution, and it is advantageous because of its high productivity. 

(Simple explanation of figures) 

Figure 1: Section of the plastic film acquired by the manufacturing method of this 
invention. 

Figure 2: Side view of the manufacturing device used in the manufacturing method of this 
invention. 

(Explanation of symbols) 

1 : plastic film 

Al: transparent overlay 

A2: metallic pearl layer 

A3: colored base 

A4: tacky agent layer 

2: release paper 
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